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ØEach robot has a different morphology.
ØA separate policy is trained for each robotics setup. It doesn’t generalize.
ØPrior Attempts only use topology graph in 2D Planar environments.
ØReal Physical World is 3D Geometric Structure and Systems, which 

contains Physical Symmetry.

Background
q Challenges posed by morphology
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Motivation: 3D-SGRL

q Illustrative comparison between previous 2D planar setting and
our 3D subequivariant formulation.
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(a) 2D Planar Locomotion Environments

(b) 3D Subequivariant Locomotion Environments
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q https://alpc91.github.io/SGRL/

q https://github.com/alpc91/SGRL
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Method: SubEquivariant Transformer (SET) 

q Illustration of the Flowchart of 3D-SGRL. 
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3D Graph Abstraction
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q Equivariance

q SubEquivariance

Our Contributions

ØWe introduce a new morphology-agnostic RL benchmark that extends the widely adopted 2D-Planar setting to 3D-SGRL, 

permitting significantly larger exploring space of the agents with arbitrary initial location and target direction. 

ØTo learn a policy in this massive search space, we design SET, a novel model 

that preserves geometric symmetry by construction. 

q Muti-Task with different Morphologies q Single-Task

q Zero-Shot Generalization

q Ablation

q Comparison with Invariant Methods 

q Evaluation on V2-Variants


